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(54) PRODUCTION OF SPHERICAL CORUNDUM PARTICLE AND SPHERICAL CORUNDUM 
PARTICLE-COMPOUNDED COMPOSITION 

(57)Abstract 

PURPOSE: To improve the method for producing spherical corundum particles having no cutting 
edge, and to improve the quality of a high heat-conductive rubber.plastic composition by 
compounding the spherical corundum particles. 

CONSTITUTION: The ground product of electromelted alumina is mixed with a halide compound 
and a boron compound and furthermore with aluminum hydroxide in an amount of 100-300wt.% 
(converted into alumina) based on the electromelted alumina, subjected to a heating treatment 
at 1000' C to 1550° 0, and subsequently crashed to produce the spherical corundum particles 
having the maximum single particle diameter of <35^m, an average particle diameter of 5-15/{m 
and not having a cutting edge. The addition of the spherical corundum particles to a 
rubber.plastic composition in a weight ratio of 80-92% permits to reduce the precipitative 
separation of a liquid high heat-conductive rubber.plastic composition on its storage and to 
improve the adhesivity of a sheet-like rubberplastic composition, etc. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a grinding article effused alumina and/or sintered alumina, a halogenated compound. 
In a manufacturing method of spherical corundum particles which add one sort in a boron 
compound and hydrated alumina, or two sorts or more, are heat-treated at temperature of 1000- 
1 550 **, and are subsequently cracked, A manufacturing method of spherical corundum particles, 
wherein a hydrated alumina addition to fused alumina and/or sintered alumina is 100 - 300wt% in 
an alumina reduced property. 

[Claim 2]A high-heat-conductivity rubber plastic composition which are 35 micrometers or less 
in overall diameter, and 5-15 micrometers in mean particle diameter in a single particle, and is 
the shape which does not have cutting edge, and is characterized by containing the spherical 



corundum particles according to claim 1 80 to 92% by a weight ratio 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Thls invention relates to the rubber plastic composition of the high heat 
conductivity and hypoviscosity which used the manufacturing method of spherical corundum 
particles, and said spherical corundum particle, and a low-^ever expansion coefficient. 
[0002] 

[Description of the Prior Art]Alumina, especially corundum (alpha alumina) in which thermal 
conductivity was excellent as increase and a bulking agent of that attract attention, and the 
supply demand of the insulating material of a rubber plastic system where electronic parts 
followed on forming miniaturization high capacity in recent years and which was excellent in heat 
dissipation nature is used instead of fused silica or crystalline silica. On the other hand, 
corundum particles have large Mohs hardness, and when carrying out the fabricating operation of 
the composite material filled up with the alumina particle when carrying out mixed filling to a 
plastic, or rubber and other materials, damaging kneading and a forming apparatus remarkably is 
known. If it is going to use especially the grinding article of fused alumina or sintered alumina well 
known as corundum particles as a bulking agent of the resin seal material of electronic parts, 
such as IC, LSI. and VLSI, There is a possibility that grinding or wear may damage a bonding wire 
and a semiconductor device violently for the sharp cutting edge. Also not only in said ot^act for 
resin seal materials but in the use which fills up resin for electric insulation and the engineering 
plastics for structural materials of electronic parts with alumina widely, and improves thermal 
conductivity, abrasion resistance, etc., this fault may become a serious obstacle. 
[0003]Then, in the grinding article effused alumina or sintered alumina manufactured by the 
publicly known method, aluminium hydroxide as a balling-up accelerator by 5-100wt% (rate over 
alumina conversion, fused alumina, or sintered alumina) independent. Or carry out concomitant 
use addition and other drugs publicly known as a crystal accelerator of alumina are heat-treated 
at the temperature of 1000-1550 **, Subsequently, it is characterized by cracking and the 
method of manufacturing the corundum particles to which the shape which does not have the 
cutting edge in which the mean particle diameter by a sedimentation method does not exceed 5- 
35 micrometers, and the diameter of grain of maximum size does not exceed 1 50 micrometers 
spheroidized is proposed.(JP,62-191420,A) 

The high-heat-conductivity rubber plastc composition which contains the spherical corundum 
particles proposed by JP,62-191420,A used for said various application in the range of 80 to 92% 
of a weight ratio is proposed. (JP,63-20340,A) 
[0004] 

[Problem(s) to be Solved by the Invention]In the high-heat-conductivity rubber plastic 
composition which blended said spherical corundum, since there is a problem which is in 



following **. and **. further highly efRcient-ization is called for. It Is indicated to JP,62- 
191 420 A and when the spherical corundum particles which are the shape in which the diameter 
of grain of maximum size does not have 150 micrometers or less, and mean particle diameter 
does not have 5-35 micrometers and cutting edge are used, it has not come to solve these 
various problems. Each of these problems originates in the particle size distribution of spherical 
corundum particles greatly, and if especially a not less than 30-micrometer particle exists, it will 
be easy to generate them. Therefore, since the maximum droplet size of coarse grain shall be 30 
micrometers or less, it is possible to adopt the method of cutting coarse grain by the pneumatic 
elutriation machine or a vibration screen, but In the rubber plastic composition (henceforth a 
liquid rubber plastic composition) which was rich in mobility^ there is a problem that the viscosity 
of a constituent becomes high easily or the flowability represented with the object for resin seal 
agents by spiral flow falls. 

[0005]** In a liquefied rubber plastic composition, since the sedimentation under storage until it 
uses it after the end of manufacture is large, the re-stirring processing before use becomes 
indispensable. Therefore, it is easy to sediment, although viscosity is low, there is little 
sedimentation under storage until workability is good and uses it after the end of manufacture, 
the equalization work by re-churning before use can be omitted and the thing excellent in 
workability is called for. 

** In the sheet-shaped constituent used as an electrical insulation material, in order to improve 
heat dissipation nature conventionally, it has thin-filmHzed from several millimeters to about 0,5 
mm, therefore adhesion deteriorates, and heat dissipation nature falls. Surface smooth nature is 
excellent, adhesion with a semiconductor device is good and the thing excellent in heat 
dissipation nature is called for. 

** In the constituent for insulating sealing materials of the semiconductor, it is easy to damage 
wiring at the time of shaping, and has become, and what it does not produce easily is called for 
as high integration progresses conventionally and wiring becomes fine. Therefore, there is a 
technical problem of this invention in providing the high-heat-conductivity rubber plastic 
composition which blended these spherical corundum particles with the manufacturing method of 
the spherical corundum particles which can solve the aforementioned various requests. 
[0006] 

[Means for Solving the Prob!em]As a result of inquiring wholeheartedly in view of the above- 
mentioned actual condition, this invention persons find out that it can solve by improving a 
manufacturing method of spherical corundum particles, and came to complete this invention. A 
gist of this invention in a grinding article of (1) fused alumina and/or sintered alumina Namely, a 
halogenated compound. In a manufacturing method of spherical corundum particles which add 
and heat-treat one sort In a boron compound and hydrated alumina, or two sorts or more, and 
are subsequently cracked, A hydrated alumina addition to fused alumina and/or sintered alumina 
is a manufacturing method of spherical corundum particles which are an overall diameter of 35 
micrometers or less, and the mean particle diameter of 5-15 micrometers in a single particle 
characterized by being 100 - 300wt% with an alumina reduced property. 
(2) It is in a high-heat-conductivity rubber plastic composition which contained spherical 
corundum particles given in (1) 80 to 92% by a weight ratio further. This invention is explained in 
full detail below. 

[0007]Alumina coarse grain used as a starting material in this invention, Any of fused alumina or 
sintered alumina which are manufactured by a publicly known method may be sufficient, As for 
particle size distribution of electromelting or a grinding article of sintered alumina, 5 micrometers 
does not have mean particle diameter by a sedimentation method, 35 micrometers, it is a thing 
of the range of 1 0 micrometers thru/or 25 micrometers preferably, and it is [ a diameter of grain 
of maximum size does not exceed 150 micrometers, but] 74 micrometers or less preferably. 
When a pitch diameter is 5 micrometers or less, since a thing of particle shape which has 
roundness in aluminium hydroxide by a publicly known method of adding a crystal growth agent is 
obtained, it is not necessary to apply this invention. If pitch diameter of not less than 35 
micrometers or bigger particles of a raw material than micrometers [ 150 ] increases, since 
reduction of cutting edge of coarse grain becomes insufficient, it is not desirable. 



[0008]In order to promote balling-up of coarse grain, it was found out that it is effective to mix 
and heat-treat hydrated alumina especially aluminium hydroxide, and good particle alumina of 
alumina gel or thermal reaction nature to fused alumina or sintered alumina beforehand From an 
economical viewpoint, Bayer process aluminium hydroxide (gibbsite crystal) is preferred, and a 
thing with a mean particle diameter [ the ] of 1 0 micrometers or less is the optimal. A balling-up 
accelerator which is depended on this invention person's etc. observation, or is cut acted on 
coarse-grain alumina synergistically with drugs mentioned later, and a surprising phenomenon of 
it having been selectively absorbed by sharp irregularity cutting edge, and spheroidizing was 
accepted By adding aluminium hydroxide or hydrated alumina like alumina gel especially as a still 
more nearly secondary effect, the feature that cohesive force of a conglomerate of thermally 
treated material becomes weak, and a crack to a primary particle becomes easy was accepted 
[0009]AIthough the optimal addition of this balling-up accelerator changes with particle sizes of 
a grinding article of fused alumina or sintered alumina, when adding aluminium hydroxide, it is 
desirable. [ 100wt% thru/or 300wt% (rate over alumina conversion, fused alumina, and/or sintered 
alumina) of] At less than 100wt?6, since almost all aluminium hydroxide is absorbed by coarse- 
grain alumina, a ratio of alumina which constitutes a fine grain part is small and particle size 
distribution is narrow, when rt blends with a rubber plastic, the performance is degraded Since 
the ratio of separated particle alumina which remains without being absorbed is too large when 
SOOwtX is exceeded, viscosity of a liquid composition is raised or there is an operation which 
hardens a rubber composition, it is not desirable. 

[OOlOjlndependent [ publicly known as a crystal growth accelerator of alumina as drugs added at 
the time of heat treatment ]. Or a halogenated compound used together especially NaF. a 
fluoride like CaFg, and/or MgFg, Boron compounds, such as NajAIFg, B2O3, H3BO3, mNagO- 

nB203. and ♦jioW!********^ good, and concomitant use of fluoride and a boron compound or 

************ is especially preferred. Although an addition of drugs changed with holding time in 
cooking temperature and a furnace, and kinds of heating furnace, it was admitted that effective 
addition concentration was 0.1 to 4.0 % of the weight to a part for all the alumina. As a kind of 
heating furnace, a single furnace, a tunnel kiln, and a publicly known means like a rotary kiln may 
be used, and the purpose of an invention will be attained if cooking temperature is more than 
temperature which hydrated alumina, such as aluminium hydroxide, adds substantially to alpha- 
alumina, i.e., about 1150 **. 

[0011]Especially desirable heat-treatment temperature requirements are not less than 1350 ** 
and 1550 ** or less. If it becomes the temperature of not less than 1 550 **, cohesive force of a 
conglomerate will become strong under coexistence of aluminium hydroxide, and a crack to a 
primary particle will not progress easily. Although it changes with cooking temperature* in order 
for pardcle diameter to spheroidize, holding time of 1 hour thru/or about 3 hours is preferably 
required for holding time of a heating furnace 30 minutes or more. In order that spherical alumina 
particles manufactured by this method may take a gestalt of a secondary aggregation grain, 
spherical corundum particles of desired particle size distribution are obtained by a publicly known 
grinding means, for example, a ball mill, a vibration mill, jet mill, etc. through a short-time crack. 
[001 2] Spherical alumina obtained by this invention consists of a spherical single particle 
substantially, and a diameter of grain of maximum size is controlled by 35 micrometers about the 
particle size distribution. Since it is easy to sediment in a liquid composition at the time of 
storage, etc. and surface smooth nature is inferior in a sheet-shaped constituent when particles 
of a size beyond this mixed and a rubber plastc is filled up, it is not desirable from adhesion 
deteriorating and reducing heat dissipation nature as a result. Mean particle diameter is managed 
so that it may become the range of 5-15 micrometers. If it exceeds 15 micrometers, since 
hardness of corundum particles is hard, wear of fabricating-operation machinery of a constituent 
will become intense, and will enlarge damage to a semiconductor device with a constituent used 
for insulating encapsulant. On the other hand, since viscosity of a liquid composition becomes 
high and it becomes difficult to fabricate it in 5 micrometers or less, it is not desirable. 
[0013]Now, as object polymer which blends starting spherical corundum particles, Thermoplastic 
engineering plastics like polyethylene, polypropylene, nylon, polycarbonate, and a polyphenylene 



i 

* 

I sulfide, Elastomers, such as thermosetting plastic, such as an epoxy resin, unsaturated polyester 

resin, and phenol resin, and silicone rubber, etc. are suitable. Silicone rubber of an epoxy resin 
especially used for closure of IC and LSI. for example, phenol novolac type epoxy, cresolnovolak 
type epoxy. silicone resin, or a rectifier-heat-sink use is suitable polymer 
[0014]80 to 90% of the range of a fill ration of the above-mentioned spherical alumina is 
desirable at a weight ratio. In less than 80%, it is because the plastic mobility of a compound will 
j run short and shaping will become difficult, if thermal conductivity more than 60x1 O'Neal / cm- 

j sec, and ** is not obtained but it exceeds 92%. It is free to add fillers other than fire retardant 

I and alumina, lubricant, a release agent, and colorant in a compound in the range which does not 

spoil main point of this invention. 
[0015] 

[Example]Next. although an example explains the contents of this invention concretely, this 
invention is not limited to this. 
; [EXAMPLE] After carrying out 3058g (alumina equivalent weight ratio, 200wt%) addition of the 

hydroxylation aluminum (Showa Denko K.K. make H-42M, mean particle diameter of 1 
micrometer) of a particle at 1000 g of commercial sintered alumina grinding articles (Showa 
Denko K.K. make SRW-1500F, mean particle diameter of 10 micrometers) and carrying out 
addition candle power mixing of the 60 g (weight ratio 2wt% to a part for all the alumina) for 
anhydrous aluminum fluoride and boric acid further, respectively, it calcinated at 1450 ** for 3 
hours, and fired material was obtained. The particle size of the crack thing obtained by cracking 
this for 30 minutes in a vibration ball mill (ratio 10 of Kawasaki Heavy Industries. Ltd. make SM06 
alumina balls and alumina) was measured. Mean particle diameter was 8 micrometers and larger 
particles than 30 micrometers were 0.03% of the whole. Although shape was observed with the 
electron microscope photograph, there Is no sharp cutting edge and it was spheroidizing. This 
pulverized powder was mixed at a rate of 500 g to 1 00 g of silicone oil (KF--96 by Shin-Etsu 
Chemical Co.. Ltd. 50cp). and the oil compound (liquid composition) was created. The viscosity 
of the compound at this time was 35poise as shown in Table 1. Although this compound was 
removed to glassware and being held at the room temperature on the 20th, sedimentation to the 
bottom was not accepted. 

[0016][Comparative example 1] 510 g (alumina equivalent weight ratio 30wt%) of the same 
i particle aluminium hydroxide as an example is mixed to the same sintered alumina lOOOg as an 

i example, It added 27g of the still more neaHy same drugs as an example at a time (weight ratio 

2wt% to a part for all the alumina), and calcinated and cracked in the similar way. and powder was 
obtained. The mean particle diameter of this powder was 1 1 micrometers, and the ratio of a not 
less than 30-micrometer particle was 2.5%. Although shape was observed with the electron 
i microscope photograph, there is no sharp cutting edge and it was spheroidizing. The obtained 

powder was made into the silicone oil compound like the example, the viscosity of the compound 
was measured, and it removed to glassware, and allowed to stand at the room temperature, and 
days until sedimentation to the bottom occurs were measured. The result is as being shown in 
Table 1. 

[001 7] [Comparative example 2] Additional grinding of the powder obtained by the comparative 
example 1 was carried out for 30 minutes at the pan, and powder was obtained. Although mean 
particle diameter was [ a not less than 30-micrometer particle ] 0.5% of the whole in 7 
! micrometers, when shape was observed with the electron microscope photograph, many particles 

j with cutting edge were seen. The obtained powder was made into the silicone oil compound like 

j the example, the viscosity of the compound was measured, and it removed to glassware, and 

j allowed to stand at the room temperature, and days until sedimentation to the bottom occurs 

were measured. The result is as being shown in Table 1. 

[0018][Comparative example 3] It mixed 125g of the same drugs as an example, and 8000 g 
(alumina equivalent weight ratio 520wt%) of same particle aluminium hydroxide and example at a 
time to the same sintered alumina lOOOg as an example, and calcinated and cracked on the same 
conditions. Powdered mean particle diameter was 3 micrometers, and a not less than 30- 
micrometer particle was 0.02% of the whole. The obtained powder was made into the silicone oil 
compound like the example, the viscosity of the compound was measured, and it removed to 



glassware, and allowed to stand at the room temperature, and days until sedimentation to the 
bottom occurs were measured The result is as being shown in Table 1, 
[0019][Comparative example 4] The powder obtained by the comparative example 1 was 
operated so that particles through [ not less than 30 micrometers of ] might be removed for a 
pneumatic elutriation machine (a turbo KUUSSHI fire, the product made from Nissin Engineering), 
and powder was obtained The acquisition rate was 78%, the mean particle diameter of the 
obtained powder was 8 micrometers, and the ratio of a not less than 30-micrometer particle was 
0.01% or less. The obtained powder was made into the silicone oil compound like the example, the 
viscosity of the compound was measured, and it removed to glassware, and allowed to stand at 
the room temperature, and days until sedimentation to the bottom occurs were measured The 
result is as being shown in Table 1. 
[0020] 
[Table 1] 
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[0021] 

[Effect of the Invention]As mentioned above, by blending the spherical corundum particles of this 
invention so that clearly, the rubber plastic composition which was excellent in practicality much 
more was obtained — the sedimentation problem of a liquefied rubber plastic composition and 
the heat dissipation nature fall problem of a thin sheet-shaped rubber plastic composition are 
solved 
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>. i--^a>. ii<'J h. j1< 7 * 1/ > • -y- 

^-;HMII§fti'©l»iS{b14-7"^X9^^» i;. 

Airj:i'©i^X hv-5§E;!,i^(^-^,,,^_^ ^{C, IC, L 

S l©«jJ:«:fflt>«>*ari>«)Xd<+i^m. fci^tf^ 

50 ^7 i'Sii*+->-¥'->'j3->tt}fl|. A^)li«t-h- 
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[0014] ±iimtKT)v I t(D^m&(Dmmit. mm 

0 X 1 0 - cal / c m ' sec • 'm±(Om&mmf)m h 

4'C4>€>o 10 
COO 1 5] 

iaSRW- 1 5 OOF. ^i^li^ai Omih) 100 0 
gtcSfct4©7kK<b7iU5 (BSfami {m iiH-4 2 
M. ^mtTiil urn) «:3 0 5 8g (T;U^:^ft»a 

Iigl:b2w t%) S:85lJDLJ:<ig^Lfcl^. 1 4 5 0 'C 20 

omrnxm (tt) iSSM0 6r;u$:^jj<'-;uir;u5 

:^(Ol:b*l 0) Ccr3 O^^L. nhfxfcfmmon 
a^rS'l^ L /Co 8 mr . 3 0 m m cfc 0 A 

#C>ta^^«^(*CD0. 02%Vh-yfc, ifc. HT-SiSR 

(flMfb^I* (^) SiKF-96. 50cp) 100 
g(C*fL5 0 0 gOSll^ril^L. :^--YJ^:^>-'^•'^>K 

(«t»:ffl^J^) «:fmO/c„ « 1 tCip-rjiO C©8$(Dn 30 
>>'^•^> KcOttStJ. 35 po i se-C*'j/co S/c, 

[00 16] [tt%mi]mmmtm-<omf^r)i'^t 

1 0 0 0 g ifcmwm t m~<D^^i&7i<mitr ;b 5 :^ a 5 
lOg {r)l^ttknmMtt3 0wi%) ^rg-^U. 5 



"C. 3 0 M mWiOia-f CDtb*^ 2 . 5%-C4)-:>/Co m 
[00 17] [J;bK^2] J:bl5«^l"CfS/ct&^4$e)CC 

[0 0 18] [mm3]mmmm-<omm7)i^t 
1 0 0 0 g (,cmmm t m-<Dmiymit7 ;!/ 5 a s 
ooog (T)\^itis^nmmttb2 0y/i%) tm^m 

me^bfc. w^<ow-i^n^mt3 umv. 3 0um 
[0019] LmmAr ] tmm 1 vntcm^^mtifi' 

1^ (^) m 4iiU3 0MmW±<Dtt^'«:K^<l$Ccae 

^^mitt 8/ira'C*0. 30/i mti±<0«i^ (Dtb*^*, 
0. 0 l%WTr*o/Co f#/c*9**je5fi«^iI5l«CCi^ 
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i^mnwi] ^^^I'f'mb-s i o 5 
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7/18 KCL 7242-43 
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[0014] ilB^t^TJU 5 :»-©3t«ao©Htt, fiS 
l:b-C8 0-9 2?6Sr*SS$L/t>. 8 0%*?S-C«. 6 
0 X 1 0 - ' cal / c m • sec • 'ClU.±<Dm&m^*^^^ 6 
n-r. 9 2%?raA4<!:. IB^!^©nI^&tttt*i;FJ£ 

[^8^ffliE2] 

CffliE*tS^^a:S3 0 0 1 5 
[0015] 

SiSRW- 1 5 OOF. W-im^f-mi Owm) 100 0 

e icmLOAiWiitr I mmmx «*) «ih-4 2 

M. ^l^fe^Sl wm) ?r3058g (rJUSt^feSa 

atb. 2 0 ow t%) ssjJnb. s^K^fe^^^trji'S- 

fiai:t2 w t%) ?:^ttlOJ:< jl^b/d*. 1 4 50'C 



5 :^©l:b^ 1 0 ) CCr 3 0 {#6n/c»««^© 
t4S?:»l5ei/fc, ¥«]|4^S«8 ym-C. 3 0ymJ:0 

;*:ti»&^«±(*©o. 0 3%r*-5fc. 3e/c. n^m 

WiM-WMic^ *) 3f5t*:*tt^ L/c*m»* vT-4^^>fs.v 

(fijSft^XliK^) SjKF-9 6. 50 CP) 10 
0 g{C*tL5 0 0 g©$fl-^rjg^L/. ;t-l';l'3>''>"'i7> 

K (fSt^fflfiS!^) ^^mjic. ^i{c/T^-rji»5c©B#© 

3>-'>-'i7> K©tta«, 3 5 p o i s er&^fc. I; 
2 0 B<mi.fdfi. «T8P'^©af»«^?>tiAj:*.o 
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[ffliE^i^em^] mmm 
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